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(54) A game machine 

(57) A race game machine in which a race is con- 
ducted by competingly moving a plurality of movable 
objects along a running path. The machine includes: a 
parameter storage device which stores at least one 
parameter used to control movements of the movable 
objects; a target position calculation device which calcu- 
lates target positions of the respective movable objects 
at intervals of a predetermined period in accordance 
with the parameter stored in the parameter storage 
device; and a movement control device which controlla- 
bly moves the movable objects toward their target posi- 
tions calculated by the target position calculation 
device. The machine can have an increased number of 
race developments, thus remaining interesting over a 
long term. 
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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to a game machine tor conducting a race by competingly moving a plurality of movable 

ot^ects simulating, e.g., racing cars and racing horses on a running track. 

Race game machines of this type have been known, eg., in Japanese Unexamined Patent Publication No. 1- 
94884. Description is to be given, taking the race game machine disclosed in this publication as an example. In this 
game machine, a plurality of mode! horses simulating racing horses run on a running tracK and players enjoy the ganrie 

70 by predicting which horse wins the race and betting his medal(s) on their predicted horses. In the game machine dis- 
closed in the above publication, the respective model horses are enabled to freely run on the running track. There are 
also game machines of type in which the respective movable objects run along the fixed track 

However, in the prior art race game machines as described above, a plurality of race developments, i.e. a plurality 
of processes of controlling movements of the respective movable objects to determine which movat^le object wins the 

75 race are stored in advance, and the movable objects are controlled in accordance with the race development selected 
before the start of the race. Accordingly, after having played the game a plurality of time, the player may know before 
completion of the race which movable object wins the race, making the game uninteresting. In order to avoid such an 
incident, a greater number of race developments may be stored, but this leads to an increased capacity of a storage 
medium and, therefore, to an increased production cost. 

20 In addition, if a specific movable object is brought into an uncontrollable state due to a mechanical or electrical trou- 
ble, it may be difficult or impossible, depending upon the degree of the trouble, to further execute the predetermined 
race development. 

SUMMARY OF THE INVENTION 

2S 

It is an object of the present invention to provide a race game machine which has overcome the problems residing 
in the prior art. 

It is another object of the present invention to provide a race game machine which provides players with an inter- 
esting game without increasing a production cost and has an excellent restorability against a trouble. 
30 The present invention rs directed to a race game machine in which a race is conducted by competingly moving a 
plurality of movable objects along a running path, comprising: a parameter storage device which stores at least one 
parameter used to control movements of the movable objects; a target position calculation device which calculates tar- 
get positions of the respective movable objects at intervals of a predetermined period in accordance with the parameter 
stored in the parameter storage device; and a movement control device which corrtrollat>ly moves the movable objects 
35 toward their target positions calculated by the target position calculation device. 

In the game machine thus constructed, the target positions of the respective movable objects are calculated in real 
time in accordance with the parameter at that moment at intervals of the predetermined period, and the movable objects 
are controllably moved toward their target positions calculated and determined in real time. 

Preferably, the game machine may further be provided with a position detection device which detects the positions 
40 Of the respective movatde objects on the running path. The target position calculation device may calculate the target 
positions of the movable objects at intervals of the predetermined period in accordance with the positions of the mova- 
ble objects detected by the position detection device and the parameter stored in the parameter storage device. 

In this construction, the target positions of the movatrie objects are determined not only by the parameter at that 
moment, but also by the positions thereof. 
45 The target position calculation device may preferably calculate the target position of a specific movable object in 
accordance with the positions of a plurality of movat)le objects located around the specific movatrie object. Then, the 
target positions of the nrK>vabIe objects are determined not only by the parameter at that moment, but also by the posi- 
tions of the movable objects around them. 

The movement control device may preferably be provided with a difference calculation device which calculates a 
50 difference between the target position of each movatale object calculated by the target position calculation device and 
the position thereof detected by the position detection device, and the movement control device controllably moves the 
respective movable objects in such directions as to make the differences calculated by the difference calculation device 
smaller. With this arrangement, the respective movable objects are controllably moved so as to approach their target 
positions. 

55 Preferably, a plurality of parameters are stored in the parameter storage device. Then, the target position calcula- 
tion device calculates the target positions of the movable objects at intervals of the predetermined peuo6 in accordance 
with the plurality of parameters stored in the parameter storage device. 
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The game machine may further be provided with a first parameter value determirTation device which determines a 
value of at least one of the plurality of parameters every time the race is conducted. With this construction, the values 
of the parameters used are determined for each race, thereby changing the race development. 

The game machine may further be provided with a second parameter value determination device which determines 
5 a value of at least one of the plurality of parameters at intervals of a specified period. With this construction, the values 
of the parameters are successively determined during the race, thereby changing the race development. 

The movement control device may preferably be provided with a transmission device which transmits to each mov- 
able object a control signal used to control the movement thereof. Further, each movable object may preferably be pro- 
vided with a reception device which receives the control signal transmitted from the transmission device, and a drive 
10 device which drives the movable object itself toward the target position thereof in accordance with the control signal 
received by the reception device. 

These and other objects, features and advantages of the present invention will become more apparent upon a 
reading of the following detailed description and accompanying drawings. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an entire race game machine as one emtxxiiment of the invention; 
FIG. 2 is a block construction diagram of a running body when viewed from above; 
FIG. 3 is a function block diagram of a controller; 
20 FIG- 4 is a flowchart showing an operation of the race game machine; and 

FIGS. 5 and 6 are flowcharts showing a subroutine "Target Position Calculation". 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 

25 One preferred embodiment of the present invention will be described in detail with reference to the accompanying 
drawings. 

FIG. 1 is a perspective view, of an entire race game machine as one embodiment of the invention. The game 
machine is provided with a plurality of running lx)dies 1 (only two running bodies are shown) as movable objects, a CCD 
camera 2 as an area sensor, transmission LEDs 3 as a transmission means, and a main body 4. Wheels are nrwunted 
30 at front and rear parts of each running body 1 which runs on a circuit-simulating base 6. A race track 5 is drawn on the 
upper surface of the base 6. 

The main body 4 includes a controller 7, a position detector 10 disposed between the CCD camera 2 and the con- 
troller 7. and an infrared LED driver 1 1 disposed between the controller 7 and the transmission LED 3. 

The controller 7 centrally controls an entire operation of the game machine according to this embodiment and is 
35 provided internally with a computer (microcomputer), a ROM for storing a game program, a course data, necessary 
parameters, etc. in advance, and a RAM for temporarily storing a data being calculated and storing necessary param- 
eters. The controller 7 is also provided with a buitt-in timer. The construction of the controller 7 is described later with 
reference to FIG. 3. 

The course data includes position data successively stored at specified intervals on an arbitrary course on the race 

40 track 5 drawn on the base 6. In the case of a plurality of running bodies 1 as in this embodiment there are prepared 
course position data so as to correspond to the respective running bodies 1 . The controller 7 comprehends parameters 
set for each running body 1 as descriljed later, and transmits to the running body 1 a run control signal in conformity 
with the course data set for the running body 1 in accordance with those parameters and the present position of the 
running body 1 . Since the race development changes in real time according to the parameters as described later in this 

45 embodiment, no predetermined race development is stored in the ROM. 

A monitor 8 and switches 9 are connected with the main body 4. Though one pair of the monitor 8 and the switches 
9 are shown in FIG. 1 , they are actually provided as many as maximum simultaneously playable players. One pair of 
the monitor 8 and the switches 9 are arranged on one operation panel, so-called control panel, so that one player can 
visually confirm and operate. Information necessary for the player to conduct the game such as odds and race results 

so are displayed on the monitor 8. The player operates the swrtches 9 in order to input his bet on his predicted winning car. 
Though unillustrated in FIG. 1 . the game machine has a generally known construction including, e.g. an odds cal- 
culating device, a medal insertion slot, a medal detector, a detector for detecting whether tiie player has input his bet. 
a discriminator for discriminating whether the player has betted on the winning car. a device for calculating how many 
medals are to be paid to the player who made a correct bet, and a device for paying a corresponding number of medals 

55 to the player. 

In the case that there is provided one CCD camera 2, it is disposed substantially in the middle of the base 6 and at 
a specified height below the base 6 such that its sensing surface is directed upward and the substantially entire lower 
surface of the base 6 falls within its view frame. Accordingly, the base 6 is a plate member of glass or like transparent 
material. The running body 1 is sensed by the CCD camera 2 through the base 6. In consideration of the view frame of 
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the CCD camera 2. the base 6 preferably has a square or circular shape. However, the base 6 may have a shape cor- 
responding to that of the race track 5 or take a variety of other shapes depending on the kind of the game. 

As already known, the CCD camera 2 is such that a plethora of photodetectors which are solid-state photoelectric 
conversion elements are arranged in a matrix. For example. If the scanning cycle of the CCD camera 2 is selectable 

5 between 1/60 sec. per field and 1/30 sec. per frame, an image is picked up using 1 field as a scanning cycle. The CCD 
camera 2 outputs an electrical (image) signal having a converted level corresponding to an amount of rays received by 
the respective photodetectors. 

An infrared transmission fitter is disposed on a light receiving surface of the CCD camera 2 adopted in this enrbod- 
iment so that the CCD camera 2 receives only the infrared rays within a specified frequency band. In this way, an erro- 

10 neous operation caused by external light is prevented- In place of the single CCD camera 2. a plurality of CCD cameras 
may be used. In such a case, the lower surface of the base 6 is divided into a plurality of areas, and images of the 
respective areas are picked up by the respective CCD cameras. With this an^angement. an image resolving power, i.e. 
a position detection accuracy can be improved. 

The position detector 10 includes a frame memory in which the image signal from the CCD camera 2 is written, and 

15 an image processor for reading the content of the frame memory, detecting the position of the running body 1 , and out- 
putting coordinates of the detected position in the form of a detection signal. 

In this embodiment, the detection is performed in real time, more accurately, repeatedly at intervals of a very short 
period. Accordingly, in order to perform the image signal writing operation and the inrwge signal reading operation in a 
parallel manner, there are provided two frame memories each having a storage capacity of 1 frame. The write only 

20 frame memory and the read only frame memory are swKched in accordance with a switch signal from the image proc- 
essor. 

A technique for detecting the position of the running body 1 which is adopted by the image processor may be suit- 
ably chosen from known image processing techniques. Since two LEDs 118, 119 are loaded in the running body 1 as 
described hereinafter in this ennbodiment (see FIG. 2). an exerrplary technique may be such that a suitable threshold 

25 value is set for the signal level of the image signal to convert the image into a binary data, and the position of a lumi- 
nescent spot in the image is detected by means of pattern matching, labeling or the like. 

The transmission LEDs 3 are light emitting elements for emitting, e.g. irrfrared rays. Similar to the CCD camera 2. 
the transmission LEDs 3 are disposed at a specified height below the t>ase 6 such that they emit light upward. An infra- 
red signals from the transmission LEDs 3 are transmitted toward the running txxiies 1 running on the race track 5 over 

30 a specified angle. A single transmission LED may be disposed in the center portion but. in order to more securely trans- 
mit the signal, it is better to divide the base 6 into a plurality of areas and to cover the two or more areas with a corre- 
sponding number of transmission LEDs 3. In this embodiment, four transmission LEDs 3 are arranged to cover four 
areas of the base 6. 

The transmission LEDs 3 are connected in parallel with the LED driver 1 1 which controllably drives the trar^smis- 

35 sion LEDs 3 in accordance with a turn-on comnnand signal from the controller 7 so that the transmission LEDs 3 trans- 
mit specified infrared pulse signals. The turn-on command signal is used to turn on the respective transmission LEDs 
3. In the game machine in which a plurality of transmission LEDs 3 are provided, the LED driver 1 1 controllably drives 
the transmission LEDs 3 such that the transmission LEDs 3 connected in parallel with one another transmit synchro- 
nized optical pulse signals. Thus, even if the areas covered by the transmission LEDs 3 partly overlap, no interference 

40 occurs, thereby preventing an erroneous operation. 

Besides the above connection, the transmission LEDs 3 may be serially connected, which has an advantage of a 
simple construction. Further, in order to suppress the influence of impedance arxJ generation of noises, the transmis- 
sion LEDs 3 may be serially connected each via a driver (using a shielded lines). Compared with the serial connection, 
the parallel connection has an advantage of less influence of impedance. 

45 FIG. 2 is a block construction diagram of the running body when viewed from atx>ve. 

The running body 1 has an unillustrated main body and includes a pair of drive wheels 111.112 rotatably disposed 
at the left and right sides of its front portion and an unillustrated spherical member (ball or caster) disposed in the middle 
of its rear (or front) portion. In this way, the running body 1 is supported in three poirrts. The spherical member is fitted 
into a partly spherical hole formed in the lower surface of the running body 1 such that more than half thereof is volu- 

50 metrically accommodated therein. The spherical member is reliable in every direction. By having a three-point support 
structure, the running body 1 is enable to effectively simulate a slipping movement. In place of the spherical member, 
rotatable wheels may be disposed at the left and right sides of the rear portion of the running body 1 . 

The running body 1 includes motors 113. 1 14 for drivingly rotating the wheels 111, 1 12 of a resin or like material. 
In this embodiment. DC motors are used as the motors 1 13. 1 14 so that the speed of the running body 1 can be duty- 

55 controlled and the running body 1 can run backward (by inversion of polarity of a supply current) if necessary. Alterna- 
tively, pulse motors may be used so as to enable a speed control using a pulse frequency. Reduction gears are provided 
in a plurality of stages between rotatable shafts of the nxjtors 1 1 3. 1 14 and those of the drive wheels 1 1 1 . 1 12 to ensure 
a specified speed range. 



4 



BNSDOCIO: <EP 0729501 A2 I > 



10 



EP 0 728 501 A2 

not there are other running bodies around the that running body 1 (before, after, on the left, and on the right of the run- 
ning body 1 ). and is calculated and determined in real time during the race in accprdance wrth the output from the posi- 
tion detector' 10. For instance, if there is a space In front which permits one running body 1 to pass when the driver is 
presently strong-minded (e.g. the race pattern "hold the lead from the beginning to the end of the race" immediately 
after the start of the race), the parameter "speed command" takes a value representative of acceleration. On the con- 
trary, if there is another running body in front when the driver is presently weak-minded (e.g. the race pattern lake 
charices in the latter half of the race" immediately after the start of the race), the parameter "speed command" takes a 
value representative of deceleration. 

A control parameter "direction command" in the third row is a running direction command for each running body 1 
(straight forward, change the course to the left, and change the course to the right), and is determined in accordance 
with the reference parameters "race pattern" and "positions of nearby running bodies." For instance, if there is a space 
in front which permits one running body 1 to pass when the driver is presently strong-minded, the parameter "direction 
command" takes a value representative of steering toward the space. 

Next, with reference to a flowchart of FIG. 4. the operation of the race game machine according to this embodiment 
75 is described. In this game machine, there are i^ed, e.g. 8 running bodies 1 to which identification (ID) Nos. i (i = 0 to 7) 
are given as specific numbers by setting dip switches provided in the running bodies 1 . 

The program shown in the flowchart of FIG. 4 starts when a power swrtch of the unillustrated game machine main 
body 2 is turned on. In Step S1 . the entire system is initialized, resetting values of the respective parameters and initial- 
izing communication ports of the controller 7. 
20 In Step S2. a processing is performed to start one race. Specifically, after determining the virtual drivers who are 

going to drive the respective running bodies 1 . a game start screen image and an odds screen image are displayed on 
the monitors 8 of the players. It is waited on standby until the players input their bets by means of the switches 9. There- 
after, the running bodies 1 are moved to a start line drawn in a specified position of the race track 5. and the inrtial posi- 
tions thereof along the start line are detected. 
25 Then, a specific course data is selected from a plurality of course data stored in the parameter storage 72. and 
parameters ("road condrtion". "driver's condition", etc.) which are determined for each race are determined. Thereafter, 
the target positions of the respective running bodies 1 immediately after the start of the race are determined by the tar- 
get position determinator 73 in accordance with the thus determined parameters and the detected initial positions of the 
running bodies 1 . For example, the target positions may be positions the running bodies 1 reach 1 sec. after the start 

30 of the race. _ ^ u- 

Upon determination of the target positions, the differences between the target positons and the present positions 
of the running bodies are calculated by the difference calculator 74, and command values are output to the running bod- 
ies 1 in accordance with the calculated differences. The command values are converted, by the drive voltage generator 
76 and the infrared LED driver 11. into signals used to drive the transmission LEDs 3. As a result, the infrared pulse 
35 signals corresponding to the command values are transntitted from the transmission LEDs 3 to the running bodies l . 

The speed and direction of each running body 1 are instructed in accordance with only a target speed data. More 
specifically the speed command is given to, e.g. the motor 1 13 for driving the wheel 1 1 1 on one specific side, and the 
direction command is given in the form of a speed difference with respect to a rotating speed of the motor 113 on the 
specific side. The direction of the running body 1 may be similarly controlled by independently instructing the rotating 
40 speed to the respective motors 113.114. 

When the infrared ray receiving unit 121 of the running body 1 receives the infrared pulse signal from the transmis- 
sion LEDs 3, the microcomputer 1 17 analyzes this signal; calculates the command value: and sends a signal to the 
motors 1 13. 'l 14 so as to drive the motors 1 13. 1 14 at specified rotating speeds corresponding to the command value. 

In Step S3, a counter i indicating the ID No. of the running body is reset and then the value of the counter i is incre- 

45 mented by one in Step S4. ^. . . ^ ... ^ • 

In Step S5. the present position of the running body 1 having an ID No. corresponding to the value of the counter i 
is read from the memory 71. As described above, the position detector 10 detects the present positions of the respec- 
tive running bodies 1 at intervals of a very short period (i.e. to the extent that it is substantially considered to make a 
detection in real time), and latest present positions of the running bodies 1 are constantly stored in the memory 71 . In 

-0 accordance with the read present position of the running body 1 having ID No. i. it is discriminated whether this running 
body 1 has reached the set target position. Step 86 follows if the discrimination result is in the affirmative, while Step 

S8 follows if it is in the negative. . . ^ .t. - 

In Step S6 necessary parameters are read from the parameter storage 72 and the present positions of the running 
bodies 1 around the running body 1 having ID No. i are read from the memory 71 . In Step S7. a next target position of 
the running body having ID No. i is determined by the target posrtion determinator 73 in accordance with the parameters 
read in Step SB and the present positions of the running bodies 1 around this running body 1. Step S7 is described in 
more detail later. ^- • 

In Step S8 a difference between the target position determined in Step S7 and the present position of the running 
body 1 having ID No. i read in Step S5 is calculated by the difference calculator 74. Further in Step S9. a command 



55 



RN.e^nCCIO: <EP 0728S01A2 I > 



EP 0 728 501 A2 



value used to drive the running body having ID No. i to the target position determined in Step S7 is calculated by the 
command value calculator 75. Thereafter, the command value is transferred to the drive voltage generator 76 and out- 
put to the running body 1 as an infrared pulse signal by the infrared LED driver 1 1 . The running o1 the running body 1 
having ID No. i is controlled by this infrared pulse signal, 

5 In Step S10, it is discriminated whether the value of the counter i is equal to 7, i.e. whether the target positions were 

calculated and the command values were transmitted for all eight running bodies 1 . If the counter value is smaller than 
7, this routine returns to Step S4 and the above operation is repeated for the next running body 1 . If the counter value 
is equal to 7. Step Si 1 follows. 

In Step S11 . it is discriminated whether the race has been completed. Step S12 follows if the discrimination result 

10 is in the affirmative, while Step S3 follows to control the running of the running body 1 having ID No. 0 again if the dis- 
crimination result is in the negative. In Step Si 2. processings after the race are performed. Specifically, which running 
body has won the race is determined and displayed, and the player(s) who made a correct bet is/are paid. 

FIGS. 5 and 6 are flowcharts showing a subroutine "Target Position Calculation" performed in Step S7 of the flow- 
chart of FIG. 4. 

15 First in Step SI 00, the race pattern parameter of the running body 1 having ID Na i is checked to discriminate 
whether rt represents "hold the lead from the fc)eginning to the end of the race." Step S101 follows if the discrimination 
result is in the affirmative, while Step S110 follows if it is in the negative. In Step S101. it is discriminated whether the 
race is presently in its former half. Step SI 02 follows if the discrimination result is in the affirmative, while Step Si 04 
follows if it is in the negative. 

20 In Step S102. it is discriminated whether there is a space, before the running body 1 having ID No. i, which permits 

one running body to pass. If there is a space, the speed command parameter is set at a value representative of "accel- 
eration" in Step S103 upon judging to pass over the running body in frortt in order to hold the lead during the former half 
of the race. If there is discriminated to be no space in Step S102. Step Si 06 follows upon judgment that it is impossible 
to pass over the running body in front. 

25 In Step S104. it is discriminated whether there is a space, before the running body 1 having ID No. i. which permits 
one running body to pass. If there is no space, the speed command parameter is set at a value representative of "decel- 
eration" in Step Si 05 upon judging to pace down because the race is in its latter half. If there is discriminated to be a 
space in Step Si 04, Step Si 06 follows. 

In Step S106. it is cfiscriminated whether there is a space, on the left of the running body 1 having ID No. i, which 

30 permits one running body to pass. If there is a space, the direction command parameter is set at a value representative 
of "change the course to the left" in Step S1 07 upon judging to pass over the running txxJy in front in order to hold tiie 
lead, tf there is disaiminated to be no space in Step Si 06. Step SI 08 follows. 

In Step S108, it is discriminated whether there is a space, on the right of the running body 1 having ID No, i. which 
permits one running l>ody to pass. If there is a space, the direction command parameter is set at a value representative 

35 of "change the course to the right" in Step SI 09 upon judging to pass over the running body in front in order to hold the 
lead. If there is discriminated to be no space in Step SI 08 (in this case, there is no space which permits a course 
change either on the left side or on the right side). Step Si 1 0 of FIG. 6 follows. 

With reference to FIG. 6. in Step S1 1 0. the race pattern parameter of the running txxly 1 having ID No. i is checked 
to discriminate whether it represents "take chances in the latter half of the race." Step Si 1 1 follows if the discrimination 

40 result is in the affirmative, while Step SI 20 follows if ft is in the negative. In Step Si 10. it is discriminated whether the 
race is presently in its latter half. Step Si 12 follows if the discrimination result is in the affirmative, while Step S1 14 fol- 
lows if it is in the negative. 

In Step S1 12. it is discriminated whether there is a space, before the running body 1 having ID No. i, which permits 
one running body to pass. If there is a space, the speed command parameter is set at the value representative of 
45 "acceleration" in Step Si 1 3 upon judging to pass over the running body in front in order to take chances in the latter half 
of the race. If there is discriminated to be no space in Step Si 1 2. Step S11 6 follows upon judgment that it is impossible 
to pass over the running body in front. 

In Step S114. it is discriminated whether there is a space, before the running body 1 having ID No. i. which permits 
ne running body to pass. If there is no space, the speed command parameter is set at the value representative of 
so "deceleration" in Step S1 15 upon judging to pace down because the race is in its former half. If there is discriminated 
to be a space in Step Si 14, Step Si 16 follows. 

In Step S1 16. it is discriminated whether there is a space, on the left of the running body 1 having ID No. i. which 
permits one running body to pass. If there is a space, the direction command parameter is set at the value representa- 
tive of "change the course to the left" in Step S1 17 upon judging to pass over the running body in front in order to take 
55 chances. If there is discriminated to be no space in Step Si 16. Step Si 1 8 follows. 

In Step S1 1 8. it is discriminated whether there is a space, on the right of the running body 1 having ID No. i. which 
permits one running body to pass. If there is a space, the direction command parameter is set at the value representa- 
tive of "change the course to the right" in Step S1 1 9 upon judging to pass over the running body in front in order to take 
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chances. If there is disaiminated to be no space in Step S118 (in this case, there is no space which pernnits a course 
change either on the left side or on the right side). Step 8120 follows. 

In Step S120, the value of the parameter "degree of command transmission" is calculated in accordance with the 
values of the parameters "skill", "road condition", "race pattern", "driver's condition", "degree of fatigue" corresponding 
5 to the running body 1 having the ID No. i. If the above parameters take values as follows: 

Skill: 

0.5 to 1 (peculiar to each running body) 

10 

Road Condition: 

fine = 1 , cloudy = 0.9, rainy = 0.6. daytime = 1, night - 0.7 

75 Race Pattern: 

hold the lead from the beginning to the end of the race 
(former half = 1 , latter half = 0.8) 
take chances In the latter half of the race 
20 (former half = 0.8. latter half = 1) 

Driver's Condition: 

best posstole condition = 1. good condition = 0.9. bad condition = 0.6, 

25 

Degree of Fatigue: 

a multiple of a value peculiar to each running body by a lapse of the race, 
the value of the parameter "degree of command transmission" can be calculated in accordance with the following equa- 
30 tion: 

Degree of Command Transmission = Skill x Road Condition 
X Race Pattern x Driver's Condition x (1 - Degree of Fatigue). 

35 

Next, in Step 8121 , the value of the parameter "speed" is calculated in accordance with the values of the parame- 
ters "standard speed", "instantaneous force", "initial weight", "mileage", "speed command" con-esponding to the running 
body 1 having ID No. i. For instance, if the above parameters take values as follows: 
Instantaneous Force: 0,4 to 1 (peculiar to each running tody) 
40 Initial Weigtit: 0.8 to 1 .2 (peculiar to each running body) 

Mileage: 0.7 to 1.3 (peculiar to each running body) 
Speed Command: Acceleration = 1, Deceleration = - 1. 
the value of the parameter "speed" can be calculated in accordance with the following equation: 

45 Speed = Standard Speed + Speed Command x Constant x 

(Instantaneous Force x (1 -(Initial Weight - Constant x Mileage))). 



In Step SI 22. the target position of the running body 1 having ID No. i is calculated. The target position is basically 
50 set at a posrtion away from the present position of the running body 1 by a distance which the running body 1 runs dur- 
ing a specified period (e.g., 1 sec.). If the direction command parameter is set at either "change the course to the left" 
or "change the course to the right", the target position is deviated to the left or right by a specified distance. 

As described above, the running control for the respective running bodies 1 are such that the parameters corre- 
sponding thereto are changed each time they reaches their target positions and next target positions are determined in 
55 accordance with the changed parameters. Accordingly the number of race developments performable in the race game 
machine according to this embodiment in actuality approximates to infinity. Thus, even if a player repeatedly plays the 
game, he cannot perfectly predict the race development, with the result that the game remains interesting over a long 
term. In addition, even if any of the running bodies 1 is temporarily brought into an uncontrollable state due to a 
mechanical or electrical trouble, this running body 1 can participate the race again by determining the parameters cor- 
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responding to this running body 1 after it is brought back into a controllable state again. Therefore, according to this 
ennbodiment. a system having an excellent restorability against a trouble can be provided. 

The race game machine according to the invention is not limited to the detail of the foregoing embodiment, but may 
be modified in a variety of manners. For examples, although the running bodies themselves run on the race track 5 in 
5 the foregoing emt)odiment, the invention is applicable to such race game machines that movable object simulating rac- 
ing cars, racing horses or the like disposed on the race track 5 run as the running bodies disposed below the race track 
5 run. 

The parameters described in the foregoing embodiment are nothing but exarrples. The game may be conducted 
using a smaller number of parameters than the described parameters or using different parameter(s). It should be 
10 appreciated that parameters to be used ctenge deperxiing upon the kind of the game. 

Without being limited to the foregoing embodiment, the race game machine according to the invention is applicable 
to any race game machine including movat>le objects whose movements are controlled in accordance with commands 
from the game machine main body. For example, although the running bodies can freely run on the race track 5 in the 
foregoing embodiment, the invention may be applied to race game machines including movable objects which can run 
75 along predetermined tracks. In such a case, the game machine main body may control the speed of the movable 
objects. 

As described above, according to the invention, the target positions of the respective movable objects are calcu- 
lated at intervals of the predetermined period in accordance with the parameter stored in the parameter storage means, 
and the movable objects are control lably moved toward their target positions. Accordingly, the race development can be 

20 successively changed by changing the value of the parameter. Thus, the numt>er of race developments performable in 
the race game machine according to the invention in actuality approximates to infinity. Therefore, even if a player repeat- 
edly plays the game, he cannot perfectly predict the race development, with the result that the game remains interesting 
over a long term. In addition, even H any of the movable objects is temporarily brought into an uncontrollat>le state due 
to a mechanical or electrical trouble, this nvovable object can participate the race again by determining the parameters 

25 corresponding thereto after it is brought back into a controllable state again. Therefore, according to the invention, a 
system having an excellent restorability against a troutsle can be provided. 

Further, since the target positions of the movable objects are calculated in accordance with the present positions 
thereof, the number of race develophrients realizable in this race game machine according to the invention can be 
increased. 

30 Furthermore, since the target position of the spedfic movable object is calculated in accordance with the positions 
of the plurality of movable objects located around the specific movable object, there can be realized, for example, such 
a running control that, if there is a space before the specific movatsie object which permits it to pass, the specific mov- 
atDle object passes through this space. This leads to far more race developments and realization of race developments 
truly analogous to an actual race. 
35 Further, since the values of the parameters are determined for each race, the race development is detemnned 
based on the determined values of the parameters. Thus, the race development can be changed for each race, thereby 
making the game more interesting. 

Furthermore, since the values of the parameters are determined at intervals of the specified period, they are suc- 
cessively determined during the race, thereby enabling the race development to be changed during the race and. there- 
to fore, making the game more interesting. 

Although the present invention has been fully described by ay of example with reference to the accompanying 
drawings, it is to be understood that various changes arxj modifications will be apparent to those skilled in the art. 
Therefore, unless otherwise such changes and modifications depart from the scope of the present invention, they 
should be construed as being included therein. 

45 

Claims 

1 . A race game machine in which a race is conducted by competingly moving a plurality of movable objects along a 
running path, comprising: 

so a parameter storage device which stores at least one parameter used to control movements of the movable 

objects: 

a target position calculation device which calculates target positions of the respective movable objects at 
intervals of a predetermined period in accordance with the parameter stored in the parameter storage device: and 
a movement control device which controllably moves the movable objects toward their target positions cal- 
55 culated by the target position calculation device. 

2. A race game machine according to claim 1 . further comprising: 

a position detection device which detects the positions of the respective movable objects on the running 

path; 
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wherein the target position calculation device calculates the target positions of the movable objects at inter- 
vals of the predetermined period in accordance with the positions of the movable objects detected by the position 
detection device and the parameter stored in the parameter storage device. 

A race game machine according to claim 2. wherein the target position calculation device calculates the target posi- 
tion of a specific movable object in accordance with the positions of a plurality of movable objects located around 
the specific movable object. 

A race game machine according to daim 2, wherein the movement control device includes a difference calculation 
device which calculates a difference between the target position of each movable object calculated by the target 
position calculation device and the position thereof detected by the position detection device, and wherein the 
movement control device controllably moves the respective movable objects in such directions as to make the dif- 
ferences calculated by the difference calculation device smaller. 

A race game machine according to any one of claim 1 , wherein a plurality of parameters are stored in the parameter 
storage device, 

A race game machine according to claim 5. further comprising a first parameter value deternrnnation device which 
determines a value of at least one of the plurality of parameters every time the race is conducted. 

A race game machine according to claim 5, further comprising a second parameter value determination device 
which determines a value of at least one of the plurality of parameters at intervals of a specified period. 

A race game machine according to claim 1 . wherein the movement control device includes a transmission device 
which transmits to each movable object a control signal used to control the movement thereof, and each movable 
object includes a reception device which receives the control signal transmitted from the transmission device, and 
a drive device which drives ttie movable object itself toward the target position thereof in accordance with the con- 
trol signal received by the reception device. 
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